Lesions of the laterodorsal tegmental nucleus alter the cholinergic innervation and neuropeptide Y expression in the medial prefrontal cortex and nucleus accumbens.
The effects of the ibotenic acid infused into the area of the laterodorsal tegmental nucleus (LDT) of rats on the expression of cortical and accumbal neuropeptides were assessed. The effects of this manipulation were determined in the nucleus accumbens (NAc) and medial prefrontal cortex (mPFC) by estimating the numerical density of varicosities immunoreactive for vesicular acetylcholine transporter and the total number of NAc neurons immunoreactive for choline acetyltransferase (ChAT) and neuropeptide Y (NPY) as well as the total number of mPFC neurons immunoreactive for NPY and vasoactive intestinal polypeptide (VIP). In LDT-lesioned rats, the density of the cholinergic varicosities was reduced in the ventral divisions of the mPFC and in all divisions of the NAc. In addition, in these rats, the total number of NPY-immunoreactive neurons was reduced in all subregions of the mPFC and in the NAc. Conversely, the total number of VIP-immunoreactive neurons in the mPFC and of ChAT-immunoreactive neurons in the NAc did not differ between LDT- and sham-lesioned rats. These data provide the first direct evidence for a relationship between selective damage of LDT cholinergic neurons and decreased expression of NPY in the mPFC and NAc. They also reveal that different types of cortical and accumbal interneurons respond differently to the cholinergic denervation induced by LDT lesions.